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PROVIDE A BRIEF SUMMARY OF THE CONTENT OF THE RULE:

Policy 2520.14 defines the conient standards for assisting all students {0 achieve school success in grades K-12,
and prepares students for seamiess and successful entry into post-secondary education, the military, or the
workforce.

SUMMARIZE IN A CLEAR AND CONCISE MANNER CONTENTS OF CHANGES IN THE RULE AND A STATEMENT OF
CIRCUMSTANCES REQUIRING THE RULE:

The policy has separated the computer science and technology standards into two distinct sections within the
same policy number. The policy will provide instructors a clear vision as to what skills are based on the
fundamentals of computer science and those skills related to technoiogy.

SUMMARIZE IN A CLEAR AND CONCISE MANNER THE OVERALL ECONOMIC IMPACT OF THE PROPOSED
RULE:

A. ECONOMIC IMPACT ON REVENUES OF STATE GOVERNMENT:

No costs or revenue will be impacted by the proposed amendment of W, Va. 126CSR44N, Policy
2520.14, West Virginia College- and Career-Readiness Standards for Technology and Computer
science.

B. ECONOMICIMPACT OF THE RULE ON THE STATE OR ITS RESIDENTS:

NO costs or revenue will be impacted by the proposed amendment of W, Va. 126CSR44N, Policy
2520.14, West Virginia College- and Career-Readiness Standards for Technology and Computer
Science.



C. FISCAL NOTE DETAIL:

Effect of Proposal

Fiscal Year

2018 2019 Fiscal Year {Upon

Increase/Decrease |Increase/Decrease |Full

{use "-") (use "-") Implementation)
1. Estimated Total Cost 0 0 0
Personal Services 0 0 0
Current Expenses 0 0 0
Repairs and Alterations 0 0 0
Assets 0 0 0
Other 0 0 0
2, Estimated Total 0 0 0

Revenues

D. EXPLANATION OF ABOVE ESTIMATES (INCLUDING LONG-RANGE EFFECT):

NO costs or revenue will be impacted by the proposed amendment of W. Va. 126CSR44N, Policy
2520.14, Waest Virginia College- and Career-Readiness Standards for Technology and Computer

Science.

BY CHOOSING 'YES', | ATTEST THAT THE PREVIOUS STATEMENT IS TRUE AND CORRECT.

Yes

William C Burch -- By my signature, | certify that | am the person authorized to file legislative
rules, in accordance with West Virginia Code §29A-3-11 and §39A-3-2.




Policy 2520.14, West Virginia College- and Career-Readiness
Standards for Technology and Computer Science
Executive Summary

West Virginia Department of Education
Division of Teaching and Learning/Office of Technology Integration and Support

Palicy Cycle: 30 day Comment Period O Adoption of Policy
Policy Process: [ Revision Repeal and Replace O New

Intreduction: Policy 2520.14 is being presented as a repeal and replace. The new policy has separated
the computer science and technology standards into two distinct sections within the same policy number.
The policy will provide instructors a clear vision as to what skills are based on the fundamentals of
computer science and those skills related to technology.

Background: W. Va. 126CSR42, West Virginia Board of Education (WVBE) Policy 2510, Assuring Quality of
Education: Regulations for Education Programs (Policy 2510), provides a definition of a delivery system
for, and an assessment and accountability for, a thorough and efficient education for West Virginia public
school students. WVBE Policy 2520.14, West Virginia College- and Career-Readiness Standards for
Technology and Computer Science, defines the content standards for assisting all students to achieve
school success in grades K-12, and prepares students for seamless and successful entry into post-
secondary education, the military, or the workforce. This policy was written and placed for public
comment and Board approved and filed on April 13, 2017 and became effective July 1, 2017.

Proposed Changes:

s Current standards are being separated into two different sections: 1) Computer Science Standards
2) Technology Standards
s Numbering was adjusted to more closely reflect the separation along with the clusters.

Impact: Policy 2520.14 outlines the knowledge, skills, and dispositions essential to support all students
in achieving everyday school success and in being college and career ready. Specifically, an intentional
process involving all school staff must be utilized to ensure standards are integrated within each
programmatic level through the use of the developmentally appropriate methods. This policy includes
the overarching standards in three programmatic levels: Early Learning Programming, Middle Level
Programming, and High School Level Programming. In addition there are four specific courses at the
middle and high school levels. Prior to the 2017 Legislative session the State Board submitted a plan to
the Legislative Oversight Commission on Education Accountability (LOCEA) for the implementation of
computer science instruction and learning in standards in public schools per the legislative requiremants
(§18-2-12).

Action:
[ Release for 30 day public comment
O Approved by WVBE with effective date of / /20
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Policy 2520.14, West Virginia College- and Career-Readiness
Standards for Technology and Computer Science
List of Stakeholders

West Virginia Department of Education

External Stakeholders

Kate Kemker, Southeast Development Executive, Apple

Richard Lanford, Microsoft, Senior Education Solutions Specialist

Terry Lashley, Expert Consultant, Appalachia Regional Comprehensive Center

Hallie Mason, Hallie Mason Consulting, Owner

Cong Pu, Assistant Professor, Weisberg Division of Computer Science, Marshall University
Chad Reynolds, Education Development Executive, Apple

(Gay Stewart, Director, WVU Center for Excellence in STEM Education

Ashley Walther, Technical Assistance Staff, Appalachia Regional Comprehensive Center
Audrey Williams, Technology Integration Specialist, Raleigh County

Paulus Wahjudi, Assistant Professor, Weisberg Division of Computer Science, Marshall University
Dr. Wook-Sung Yoo, Professor and Chair, Weisberg Division of Computer Science, Marshall
University

Internal Stakeholders

Rebecca Butler, Coordinator, Office of Middle and Secondary Learning

Deanna Canterbury-Penn, Coordinator, Office of Career and Technical Education
Teresa Hammond, Assistant Director, Office of Early and Elementary Learning
Teena Hine, Coordinator, Office of Technology Integration and Support

Erika Klose, Coordinator, Office of Technology Integration and Support

Sherri Nash, Executive Director, Office of Career and Technical Education
Joshua Ratliff, Coordinator, Office of Technology Integration and Support

Lori Whitt, Assistant Director, Office of Technology Integration and Support
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TITLE 126
LEGISLATIVE RULE
BOARD OF EDUCATION

SERIES 44N
WEST VIRGINIA COLLEGE- AND CAREER-READINESS STANDARDS FOR TECHNOLOGY
AND COMPUTER SCIENCE (2520.14)

§126-44N-1. General.

1.1. Scope. -- W. Va. 126CS5R42, West Virginia Board of Education {(WVBE) Policy 2510, Assuring the
Quality of Education: Regulations for Education Programs (Policy 2510), provides a definition of a delivery
system for, and an assessment and accountability system for, a thorough and efficient education for West
Virginia public school students. Policy 2520.14 defines the content standards for Technology and
Computer Science as required by Policy 2510.

1.2. Authority. -- W. Va. Constitution, Article XlII, §2, W. Va. Code §18-2-5 and §18-9A-22.

1.3. Filing Date. -- .

1.4. Effective Date. -- .

1.5. Repeal of Former Rule. -- This rule repeals and replaces W. Va. 126C5R44N WVBE Policy 2520.14
West Virginia College- and Career-Readiness Standards for Technology and Computer Science filed
April 13, 2017 and effective July 1, 2017.

§126-44N-2. Purpose.

2.1. This policy defines the content standard for the programs of study required by Policy 2510 in
Technology and Computer Science by separating the two content areas into distinct sections of the
combined policy.

§ 126-44N-3. Incorporation by Reference.

3.1. A copy of the West Virginia College- and Career-Readiness Standards for Technology and
Computer Science is attached and incorporated by reference into this policy. Copies may be obtained in
the Office of the Secretary of State and in the West Virginia Department of Education (WVDE).

§126-44N.4. Summary of the Content Standards.

4.1. The WVBE has the responsibility of establishing high quality standards pertaining to all educational
standards pertaining to all education programs (W. Va. Code §18-9A-22). The content standards provide
a focus for teachers to teach and students to learn those skills and competencies essential for future
success in the workplace and further education. The document includes content standards for technology
and computer science that are both rigorous and challenging.

§126-44N-5. Severability.
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5.1. If any provision of this rule or the application thereof to any person or circumstance is held invalid,
such invalidity shall not affect other provisions or applications of this rule.
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Introduction

West Virginia's College- and Career-Readiness Standards (WVCCRS) have been developed with the goal of
preparing students for a wide range of high-quality post-secondary opportunities. Specifically, college-
and career-readiness refers to the knowledge, skills, and dispositions needed to be successful in higher
education and/or training that lead to gainful employment. The WVCCRS establish a set of knowledge and
skills that all individuals need to transition into higher education or into the workplace, as both realms
share many expectations. All students throughout their educational experience, should develop a full
understanding of the career opportunities available, the education necessary to be successful in their
chosen pathway, and a plan to attain their goals.

WVCCRS for Technology and Computer Science promote proficiency in foundational technology skills,
digital literacy, digital citizenship, and computer science. College- and career-readiness is supported in
Technology and Computer Science as students acquire and develop their abilities to engage and thrive in
a connected, digital world. The standards are designed in grade bands (e.g. K-2, 3-5, 6-8, and 9-12), with
a goal of cultivating these skills throughout a student’s academic career and challenge them to enhance
learning with technology and challenge them to be agents of their own learning.

The overarching goal is to build a rigorous, relevant, challenging, and developmentally appropriate
technology and computer science curriculum that prepares students for college- and career-readiness.
West Virginia educators play a key role in shaping the content standards to align with the best practices
in the field of technology and computer science education. The contributions of these professionals are
critical in creating a policy that is meaningful to classroom teachers and appears in a format that can easily
be used and understood.
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TECHNOLOGY STANDARDS

Explanation of Terms

Technology Clusters are the broad components that make up a content area; e.g., Empowered Learner,
Digital Citizen, Knowledge Constructor, Innovative Designer, and Computational Thinker, Creative
Communicator and Global Collaborator.

Standards are the expectations for what students should know, understand, and be able to do; standards
represent educational goals.

Numbering of the Standards
The numbering for each standard is composed of three parts, each part separated by a period:
s the content area code (e.g., T for Technology),
s the grade band, and
s the standard.
[llustration:
s T.K-2.1refers to Technology, Empowered Learner, grades K-2, standard 1.

Technology Clusters for Grades K-12
Cluster 1: Empowered Learner - Students leverage technology to take an active role in choosing,
achieving, and demonstrating competency in their learning goals, informed by the learning sciences.

Cluster 2: Digital Citizen — Students recognize the rights, responsibilities, and opportunities of living,
learning, and working in an interconnected digital world, and they act and model in ways that are safe,
legal, and ethical.

Cluster 3: Knowledge Constructor - Students critically curate a variety of resources using digital tools to
construct knowledge, produce creative artifacts, and make meaningful learning experiences for
themselves and others.

Cluster 4: Innovative Designer — Students use a variety of technologies within a design process to identify
and solve problems by creating new, useful, or imaginative solutions.

Cluster 5: Computational Thinker — Students develop and employ strategies for understanding and
solving problems in ways that leverage the power of technological methods to develop and test solutions.

Cluster 6: Creative Communicator - Students communicate clearly and express themselves creatively for
a variety of purposes using the platforms, tools, styles, formats and digital media appropriate to their
goals.

Cluster 7: Global Collaborator - Students use digital tools to broaden their perspectives and enrich their
learning by collaborating with others and working effectively in teams locally and globally.

Caollege- and Career-Readiness Indicators for Technology

All West Virginia K-12 teachers are responsible for classroom instruction that integrates the West Virginia
College- and Career-Readiness Standards for Technology foundational skills, literacy, learning skills and
technology tools.
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Technology K-2

Students in kindergarten through grade 2 will advance through an integrated, developmentally
appropriate progression of standards. By the end of the 2™ grade, students should demonstrate
competency in all Technology K-2 standards. The following chart represents the components of
technology integration that will be developed in grades K-2.

K-2 Technology Indicators

» Use avariety of age-appropriate technologies to assist with the learning process.

» Deepen learning across a variety of content areas through the use of age-appropriate
technologies.

» Integrate technology responsibly with the consideration to screen time limitations as outlined in
WVBE Policy 2510 per recommendations from the American Academy of Pediatrics.

Kindergarten — Grade 2 Standards

In these earliest grades students are exposed to basic technology through application of real-world that
will enhance the learning process. Young children learn best through interactions with their caregivers,
teachers and other children. While it is important to begin their exposure to the variety of media that
surrounds them, it is essential that this exposure be carefully guided to support children's imagination,
creativity, and thinking skills. These standards encourage the use of technology as a support for other
varied types of learning the student’s experience in other areas.

Empowered Learner

TK-2.1 With support and guidance, explore a variety of age-appropriate technologies that can
assist with the learning process.

T.K-2.2 Explore multiple ways to share ideas and organize information about themselves and
the things around them.

T.K-2.3 Use an input device (mouse, touch screen, etc.) to select an item and navigate the
screen.

T.K-2.4 Navigate the basic functions of an Internet browser (search, forward, back, print, etc.).

Digital Citizen

T.K-2.5 Demonstrate responsible use of technology (e.g., seek guidance and appropriate

support when selecting digital content, understand how to be safe anline, follow safety
rules when using media, etc.).

TK-2.6 Practice using safe, legal, and ethical behavior when using technology.

T.K-2.7 Collaborate with peers, teams, and individuals within their communities and home
through the use of age-appropriate technology.

T.K-2-8 With support and guidance, discuss the importance of fair use and copyright
regulations.

Knowledge Constructor

With support and guidance, create original work through the use of age-appropriate
technology and digital resources.

Demonstrate creativity and learning through technology (e.g., digital storytelling,
portfolio creation, digital media displays, etc.).

T.K-2.9

T.K-2.10
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Innovative Designer

T.K-2.11

With support and guidance, select appropriate technology tools to solve problems and
communicate information.

T.K-2.12

With support and guidance, create a product using a step-by-step process through the
use of age-appropriate digital and non-digital resources.

Computational Thinker

T.K-2.13 With support and guidance, research information on topics of interest through the use
of age-appropriate technology and digital resources provided by the classroom teacher.

T.K-2.14 With support and guidance, deepen learning across content areas through the use of
age-appropriate technology and digital resources.

T.K-2.15 With support and guidance, enter information into a spreadsheet and sort the

information.

Creative Communicator

T.K-2.16

With support and guidance, communicate with others through the use of age-
appropriate technology.

T.K-2.17

With guidance, select appropriate digital learning tools and resources to produce and
publish information.

Global Collaborator

T.K-2.18

With support and guidance, connect with others and explore different points of view on
various topics through the use of age-appropriate technology resources.

T.K-2.19

Identify positive and negative impacts the use of technology can have on them as
individuals and their family.
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Technology 3-5

All West Virginia teachers are responsible for classroom instruction that integrates content standards,
foundational skills, literacy, learning skills, and technology tools. Students in grades three through five will
advance through an integrated, developmentally appropriate progression of standards. By the end of the
5™ grade, students should demonstrate competency in all Technology 3-5 standards. The following chart
represents the components of technology integration that will be developed in grades 3-5.

3-5 Technology Indicators

s Use avariety of age-appropriate technologies to assist with tha learning process.

s Deepen learning across a variety of content areas through the use of age-appropriate
technologies.

s |ntegrate technology responsibly.

Grades 3-5 Standards

In the later elementary grades, students spend more time interacting with technology. As they develop
their critical thinking skills across the curriculum, they begin to use those technologies that support their
learning. Students enhance their communication and research skills via the Internet and become familiar
with programs that allow them to create original works as well as to record, analyze and graph various
kinds of data. Students deepen their understanding of safe technology use and the importance of
maintaining privacy—both their own and others'.

Empowered Learner

T.3-5.1 Explore a variety of age-appropriate technologies that can assist with the learning
process.

T.3-5.2 Explore multiple ways to share ideas and organize information about themselves and
the things around them using appropriate digital resources (pictures, portfolio, etc.)

T.3-5.3 Evaluate digital sources for accuracy, perspective, credibility, and relevance.

T.3-54 Learn proper keyboarding techniques.

Digital Citizen

T.3-55 Demonstrate responsible use of technology (e.g., seek guidance and appropriate

support when selecting digital content, understand how to be safe online, follow safety
rules when using media, etc.).

T.3-5.6 Practice using safe, legal, and ethical behavior when using technology and interacting
online.

T.3-5.7 Collaborate with peers, teams, and individuals within their communities and home
through the use of age-appropriate technology.

T.3-5.8 Demonstrate an understanding of the role an online identity plays in the digital world
and learn the permanence of decisions made when interacting online.

T.3-5.9 Demonstrate appropriate methods of sharing personal data online and how to keep
personal data private.

T.3-5.10 Demonstrate responsible use of technology by respecting intellectual property with

both print and digital media when using and sharing the work of others.
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Knowledge Constructor

T.3-5.11 Create original work through the use of age-appropriate technology and digital
resources and tools.
T.3-5.12 Demonstrate creativity and learning through technology (e.g., digital storytelling,

portfolio creation, digital media displays, etc.).

Innovative Designer

T.3-5.13 With support and guidance, select appropriate technology tools to solve problems and
communicate information.

T.3-5.14 With support and guidance, create a product using a step-by-step process through the
use of age-appropriate digital and non-digital resources.

T.3-5.15 Use appropriate technology to transfer learning to a variety of tools or learning

environments.

Computational Thinker

T.3-5.16 Research information on topics of interest through the use of age-appropriate
technology and digital resources provided by the classroom teacher.

T.3-5.17 With support and guidance, deepen learning across content areas through the use of
age-appropriate technology and digital resources.

T.3-5.18 Graph data using a spreadsheet. Analyze and produce a report that explains the

analysis of data.

Creative Communicator

T.3-5.19 Communicate with others through the use of electornic mail (email) or other digital
resources.
T.3-5.20 Utilize embedded digital tools for feedback.

Global Collaborator

T.3-5.21 Connect with others and explore and different points of view on various topics through
the use of age-appropriate technology resources.
T.3-5.22 Explore multiple ways to share ideas and information about themselves and the world

around them, considering the expected audience.
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Technology 6-8

All West Virginia teachers are responsible for classroom instruction that integrates content standards,
foundational skills, literacy, learning skills and technology tools. Students in grades 6-8 will advance
through an integrated, developmentally appropriate progression of standards. By the end of the 8" grade,
students should demonstrate competency in all Technology 6-8 standards. The following chart represants
the components of technology that will be developed in grades 6-8.

6-8 Technology Indicators

s Use avariety of age-appropriate technologies to assist with the learning process.

s Deepen learning across a variety of content areas through the use of age-appropriate
technologies.

s |ntegrate technology responsibly.

Grades 6-8 Standards

Middle school students increase their technological literacy through exposure to real-world issues and
problems. They become increasingly aware of the variety of technologies and programs available,
understand their varied uses across content areas, and learn which technologies as most useful in given
situations. Students use technology to enhance their creativity, strengthen their ability to communicate
and collaborate, and expand their critical thinking and problem-solving skills in a wide variety of situations.
They continue to deepen their understanding of digital citizenship including privacy and security issues,
copyright laws and cyberbullying.

Empowered Learner

T.6-8.1 Navigate a variety of technologies and transfer their knowledge and skills to learn how
to use new technologies.
T.6-8.2 Actively seek performance feedback from people, including teachers and from

functionalities embedded in digital tools to improve their learning process, and select
technology to demonstrate their learning in a variety of ways.

T.6-83 Identify and develop online networks within school policy, and customize their learning
environments in ways that support their learning, in collaboration with an educator.
T.6-84 Articulate personal learning goals, select and manage appropriate technologies to

achieve them, and reflect on their successes and areas of improvement in working
toward their goals.

Digital Citizen

T.6-8.5 Manage their digital identities and reputations within school policy, including
demonstrating an understanding of how digital actions are never fully erasable.

T.6-8.6 Demonstrate and advocate for positive, safe, legal, and ethical habits when using
technology and when interacting with others online.

T.6-8.7 Demonstrate and advocate for an understanding of intellectual property with both print

and digital media-including copyright, permission, and fair use by creating a variety of
media products that include appropriate citation and attribution elements.

T.6-8.8 Demonstrate an understanding of what personal data is and how to keep it private and
secure, including the awareness of terms such as encryption, Hyper Text Transfer
Protocol Security (HTTPS), password, cookies and computer viruses; they also
understand the limitations of data management and how data-collection technologies
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| work.

Knowledge Constructor

T.6-8.9 Communicate complex ideas clearly using various digital tools to convey the concepts
textually, visually, graphically, etc.

T.6-8.10 Locate and collect resources from a variety of sources and organize assets into
collections for a wide range of projects and purposes.

T.6-8.11 Practice and demonstrate the ability to evaluate resources for accuracy, perspective,
credibility and relevance.

T.6-8.12 Demonstrate and practice the ability to effectively utilize research strategies to locate

appropriate digital resources in support of their learning.

Innovative Designer

T.6-8.13 Create original works or responsibly repurpose other digital resources into new creative
works.

T.6-8.14 Select appropriate platforms and tools to create, share and communicate their work
effectively.

T.6-8.15 Explore real-world issues and problems and actively pursue an understanding of them

and solutions for them.

Computational Thinker

T.6-8.16 Select and use digital tools to support a design process and expand their understanding
to identify constraints and trade-offs and to weight risks.
T.6-8.17 Defend the selection of a specific technology tool to complete a learning task.

Creative Communicator

T.6-8.18 Publish or present content designed for specific audiences and select platforms that will
effectively convey their ideas to those audiences.
T.6-8.19 Use communication tools {such as email, discussion boards, online conferences,

learning management systems, and portfolios) to gather information, share ideas, and
respond to questions.

Global Collaborator

T.6-8.20 Select collaborative technologies and use them to work with others to investigate and
develop solutions related to local and global issues.

T.6-8.21 Use collaborative technologies to connect with others, including peers, experts, and
community members, to learn about issues and problems or to gain broader
perspective.

T.6-8.22 Use digital tools to interact with others to develop a richer understanding of different

perspectives and cultures.

10
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Technology 9-12

All West Virginia teachers are responsible for classroom instruction that integrates content standards,
foundational skills, literacy, learning skills and technology tools. Students in grades nine through twelve
will advance through an integrated, developmentally appropriate progression of standards. By the end of
the 12™ grade, students should demonstrate competency in all Technology and Computer Science K-12
standards. The following chart represents the components of technology that will be developed in grades
9-12.

9-12 Technology Indicators

s Use avariety of age-appropriate technologies to assist with the learning process.

s Deepen learning across a variety of content areas through the use of age-appropriate
technologies.

* Integrate technology responsibly.

Grades 9-12 Standards

High school students perfect their understanding of the myriad ways technology is used to share
information, communicate, collaborate and create. They use technology to solve higher-order real-world
problems, apply it to complex tasks, develop their own technology and explore career options that are
technology-based. Students explore the benefits and limitations of social media, discuss the ramifications
of the improper use of technology and media, and grasp the importance of checking facts, distinguishing
points of view, confirming the reliability of sources, and verifying information obtained via electronic and
social media.

Empowered Learner

T.9-12.1 Articulate personal learning goals, select, and manage appropriate technologies to
achieve them, and reflect on their successes and areas of improvement in working
toward their goals.

T.9-12.2 Develop online networks within school policy, and customize their learning
environments in ways that support their learning.

T.9-12.3 Utilize a variety of technologies efficiently and transfer their knowledge and skills to
learn how to use new technologies.

T9-124 Select appropriate platforms and tools to create, share, and communicate their work
effectively.

T.9-12.5 Explore real-world issues and problems and actively pursue an understanding of them
and solutions for them.

T.9-12.6 Locate and collect resources from a variety of sources and organize assets into
collections for a wide range of projects and purposes.

T.9-12.7 Practice and demonstrate the ability to evaluate resources for accuracy, perspective,
credibility, and relevance.

T.9-12.8 Utilize research strategies effectively to locate appropriate digital resources across all

content areas.

Digital Citizens

T.9-12.9 Keep their personal data private and secure, including the awareness of terms such as
encryption, HTTPS, passwords, cookies, and computer viruses; understand the
limitations of data management and how data-collection technologies work.

11
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T.9-12.10 Understand how to manage digital identities and reputations within school policy,
including demonstrating an understanding of how digital actions are never fully
erasable.

T.9-12.11 Demonstrate and advocate for positive, safe, legal, and ethical habits when using
technology and when interacting with others online.

T.9-12.12 Demonstrate and advocate for an understanding of intellectual property with both print

and digital media including copyright, permission and fair use by creating a variety of
media products that include appropriate citation and attribution elements.

Knowledge Constructor

T.9-12.13 Publish, present, and defend content designed for specific audiences and select
platforms that will effectively convey their ideas to those audiences.

T9-12.14 Communicate complex ideas clearly using various digital tools to convey the concepts
textually, visually, graphically, etc.

T.9-12.15 Create original works or responsibly repurpose other digital resources into new creative

works.

Innovative Designer

T.9-12.16 Engage in a design process and employ it to generate ideas, create innovative products
or solve authentic problems.
T.9-12.17 Present ideas and information using appropriate tools that are appropriate for specific

audiences.

Computational Thinker

T.9-12.18 Find or organize relevant data and use technology to analyze and represent it in various
ways to solve problems and make decisions.
T.9-12.19 Apply evaluation strategies when using electronic resources (such as

publication/copyright date, fact vs. fiction, sources, credibility, ease of use).

Creative Communicator

T.9-12.20 Actively seek performance feedback from people, including teachers, and from
functionalities embedded in digital tools to improve their learning process, and select
technology to demonstrate their learning in a variety of ways.

T.9-12.21 Use communication tools (such as email, discussion boards, online conferences,

learning management systems, portfolios) to gather information, share ideas and
respond to questions.

Global Collaborator

T.9-12.22 Use collaborative technologies to connect with others, including peers, experts, and
community members, to learn about issues and problems or to gain a broader
perspective.

T.9-12.23 Use digital tools to interact with others to mutually develop a richer understanding of
different perspectives and cultures.

T.9-12.24 Explore local and global issues and select collaborative technologies to use to work with

others to investigate and develop solutions.

12
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COMPUTER SCIENCE STANDARDS
Explanation of Terms

Computer Science Clusters are the broad components that make up a content area; e.g., Computer
Systems and Computational Thinking; Networks and Cyber Infrastructure; Data and Information;
Programming and Algorithms; and Impacts of Computing.

Standards are the expectations for what students should know, understand, and be able to do; standards
represent educational goals.

Numbering of the Standards
The numbering of each standard is composed of three parts, each part separated by a period:
s the content area code (e.g., CS for Computer Science),
s the grade band, and
s the standard.
[llustration:
s (S.K-2.1 refers to Computer Science, grades K-2, standard 1.

Computer Science Clusters for Grades K-12

Cluster 1: Computer Systems and Computational Thinking — Students develop an understanding of
computer systems and employ strategies for understanding and solving problems in ways that leverage
the power of technological methods to develop and test solutions.

Cluster 2: Networks and Cyber Infrastructure — Students build their understanding of how computers
work, how network design contributes to speed and functionality, and how network infrastructure and
filtering within a system contributes to securing a system from cyber-attacks.

Cluster 3: Data and Information — Students collect, store, analysis, and present data in a meaningful way.

Cluster 4: Programming and Algorithms — Students develop coding skills through text and visual based
programming. Within a design process, students identify and solve problems leading to developing
lifelong logical and critical thinking skills.

Cluster 5: Impacts of Computing — Students understand and practice ethical and responsible use of
computer systems and networks, particularly as they impact their community and the world at large.

College- and Career-Readiness Indicators for Computer Science

All West Virginia K-12 teachers are responsible for classroom instruction that integrates content
standards, foundational skills, literacy, learning skills, and technology tools. Students will advance through
an integrated, developmentally appropriate progression of standards. By the end of the 8™ grade,
students should demonstrate competency in all Computer Science K-8 standards.
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Computer Science K-2 Standards

The West Virginia Computer Science Standards for grades K-2 provide students with foundational
computing concepts. Basic computer science skills and knowledge are to be developed in an integrated
manner, not in isolation, through practical classroom experiences promoting connections to all subject
areas and to the real-world. These standards incorporate the use of computer science foundations as well
as developmentally appropriate thinking and application skills that students experience in other areas.

Computer Science and Computational Thinking

C5.K-2.1 With support and guidance, verbalize the steps to solve a problem.
C5.K-2.2 With support and guidance, work collaboratively with peers to solve a problem.
C5.K-2.3 With support and guidance, identify various components and functions of technology.

Networks and Cyber Infrastructure

CS5.K-2.4 With support and guidance, experience the ability to make connections with familiar
adults (e.g., family members) through the use of the Internet.
CS.K-2.5 With support and guidance, identify the importance of staying safe while using family-

and educator-approved Internet sites.

Data and Infoermation

C5.K-2.6 With support and guidance, identify, collect, organize, and describe patterns in various
forms of data.
CS.K-2.7 With support and guidance, make decisions using data (e.g., class surveys).

Programming and Algcrithms

C5.K-2.8 With support and guidance, analyze and explain the steps to solve simple problems.
C5.K-2.9 Follow a procedure/algorithm using tangible materials.

C5.K-2.10 Write an algorithm using sequences.

Impacts of Computing
C5.K-2.11 Research and identify how technology has changed over time.
C5.K-2.12 List ways to use computer technology to help their daily life.
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Grades 3-5 Standards

The West Virginia Computer Science Standards for grades 3-5 provide students with foundational
computing concepts. Basic computer science skills and knowledge are to be developed in an integrated
manner, not in isolation, through practical classroom experiences promoting connections to all subject
areas and to the real-world. These standards encourage the use of computer science foundations as well
as developmentally appropriate thinking and application skills that the students experience in other areas.

Computer Systems and Computational Thinking

C5.3-5.1 Verbalize the steps to solve a problem.
C5.3-5.2 Work together in a team to solve a problem.
C5.3-5.3 Identify various components and functions of technology.

Networks and Cyber Infrastructure

C5.3-54 Identify various components and functions of computers and technology.
C5.3-55 Utilize appropriate digital tools for connecting people through network/Internet.
C5.3-5.6 Identify the importance of staying safe while using family- and educator-approved

Internet sites.

Data and Information

C5.3-5.7 Collect and organize data using appropriate digital tool.
C5.3-5.8 Analyze various types of data.
C5.3-59 Analyze, interpret, and communicate data to support or refute a claim.

Programming and Algorithms

S5.3-5.10 With support and guidance, analyze and write the steps to solve problems.
S.3-5.11 Understand how to decompose a larger problem into smaller sub-problems using
sequences, events, loops, and conditionals.

C5.3-5.12 With support and guidance, design, create, test, and debug probedures/algorithms.

Impacts of Computing

(5.3-5.13 Research and discuss how technology has changed over time.

C5.3-5.14 Identify ways that technology can assist with their daily life.

(C5.3-5.15 With guidance and support, brainstorm ways to improve the accessibility and usability of
technology products for the diverse needs and wants of others.
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Grades 6-8 Standards

The West Virg

inia Computer Science Standards for grades 6-8 provide students with the ability to perform

analysis on a computational problem and devise the appropriate solution. The standards support critical

thinking throu

gh the essential skills of computational thinking and algorithmic problem-solving.

Computer Systems and Computational Thinking

C5.6-8.1 Analyze and devise problem-solving strategies cooperatively and collaboratively.
(5.6-8.2 Systematically identify and fix problems with computing, devices and their components.
C5.6-8.3 Analyze connections between elements of computer science and mathematics.

Netwaorks and Cyber Infrastructure

C5.6-84 Use various computer applications and online resources to explore how networks and
cyber infrastructure work together to provide security and prevent system compromise.

(C5.6-8.5 Model appropriate data privacy and cyber security procedures when using a computer.

CS5.6-8.6 Understand how information is transmitted via wired and wireless networks and the

security vulnerability of each.

Data and Information

C5.6-8.7 Convert various types of data into different formats.
(C5.6-8.8 Use digital tools to collect, organize, and analyze data.
CS5.6-8.9 Produce accurate and correct information from data.

Programming and Algcrithms

C5.6-8.10 Analyze the problem and use a tool (e.g., flow chart) to design an algorithm to solve
complex problems.

CS.6-8.11 Understand the function of control structures to create specific behaviors (e.g.,
sequential, selection, repetition).

C5.6-8.12 Write computer program(s) to solve simple problems and document the process for
others to reference.

C5.6-8.13 Seek and incorporate feedback from team members and users to refine a solution that
meets user needs.

Impacts of Computing

C5.6-8.14 Determine the uses of computing concepts and technology in global collaboration.

(S5.6-8.15 Explain how computer science fosters innovation in all careers and disciplines.

(S5.6-8.16 Discuss issues of bias and accessibility in the design of existing technologies.
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Grades 9-12 Standards

The West Virginia Computer Science Standards for grades 9-12 are designed to provide the opportunity
to learn computer science that are necessary for students to prepare them for the workplace of the future
and inspiring interest in careers that require computer science expertise.

Computer Science and Computational Thinking

€5.9-12.1 Develop and apply criteria for evaluating a computer system for a given purpose.
C5.9-12.2 Explain how abstractions hide the underlying implementation details of computing
systems embedded in everyday objects.

Networks and Cyber Infrastructure

£5.9-12.3 Analyze reliable and safe communication methods to transmit information among
computing devices over the network.
C5.9-12.4 Analyze the utilization of computers and networks.

Data and Informaticn

CS.9-12.5 Store, transmit, and manipulate data electronically.
£5.9-12.6 Use tools to graphically represent the data and information.
€5.9-12.7 Create computational models for simulating real-world system.

Programming and Algorithms

£5.9-12.8 Organize and create a modular program.

€5.9-129 Compare the effectiveness of the algorithms.

£5.9-12.10 | Create computer program(s) to solve specific problems both independently and
collaboratively.

Impacts of Computing

5.9-12.11 | Explain the national and global economic impact of cybercrime.

C5.9-12.12 | Analyze the negative and positive impact of new technology socially and globally.
C5.9-12.13 | Test and refine computational artifacts to reduce bias and equity deficits.

C5.9-12.14 | Use tools and methods for collaborating on a project to increase connectivity of people
in different cultures and career fields.
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Specific Computer Science Courses

The following pages reflect the specific Computer Science courses standards for middle and high school
students. The clusters may vary, based on the individual course. Counties may continue to create
additional computer science courses through the approval process outlined in Policy 2510.

Middle School: Discovering Computer Science

Discovering Computer Science is designed for students in grades 6-8 and will provide them with
opportunities to explore the many facets of Computer Science. This may be taught in a single class in one
grade level or divided into sections and taught over a three-year period.

High School: Computer Science in the Modern World
Computer Science in the Modern World is a course designed for all students in grades 9-12 and includes
the essential skills that all high school students should have upon graduation.

High School: Computer Science & Mathematics
Computer Science & Mathematics may be counted as a fourth math elective credit course and must be
taught by a certified 9-12 math teacher.

High School: Computer Science - Introduction to Geographic Information Systems

Computer Science — Introduction to Geographic Information Systems may be counted as a third science
elective credit course and must be taught by a certified 9-12 science teacher.
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Middle School: Discovering Computer Science

Discovering Computer Science is designed for students in grades 6-8 and will provide them with
opportunities to explore the many facets of Computer Science. Students will discover how Computer
Science effects them personally, how it effects the world around them, and how it impacts society. This
may be taught in a single class in one grade level or divided into sections and taught over a three-year
period.

The learning expectations covered by these standards support middle school students in the use of
computational thinking as a problem-solving tool. They begin to appreciate the ubiquity of computing and
the ways in which computer science facilitates communication and collaboration. Students begin to
experience computational thinking as a means of addressing issues relevant, not just to them, but to the
world around them. The learning experiences created from these standards should be relevant to the
students and should promote their perceptions of themselves as proactive and empowered problem
solvers within their community. They should be desighed with @ focus on active learning and exploration
that can be taught either as an explicit computer science course or as units embedded in other curricular
areas such as social science, language arts, mathematics, and science.

Computer Systems and Computational Thinking

CS5.DCS.1 Use the basic steps in algorithmic problem-solving to design solutions {e.g., problem
statement and exploration, examination of sample instances, design, implementing a
solution, testing, and evaluation).

C5.DCS.2 Describe the process of parallelization as it relates to problem-solving.

CS5.DCS.3 Define an algorithm as a sequence of instructions that can be processed by a computer.

CS5.DCS.4 Evaluate ways that different algorithms may be used to solve the same problem.

CS5.DCS.5 Act out searching and sorting algorithms.

CS5.DCS.6 Describe and analyze a sequence of instructions being followed (e.g., describe a
character’s behavior in a video game as driven by rules and algorithms).

C5.DCS.7 Represent data in a variety of ways including text, sounds, pictures, and numbers.

C5.DCS.8 Use visual representations of problem states, structures, and data (e.g., graphs, charts,
network diagrams, flowcharts).

CS5.DCS.9 Interact with content-specific models and simulations (e.g., ecosystems, epidemics,

molecular dynamics) to support learning and research.

CS5.DCS.10 | Evaluate what kinds of problems can be solved using modeling and simulation.
CS.DCS.11 | Analyze the degree to which a computer model accurately represents the real world.
C5.DCS.12 | Use abstraction to decompose a problem into sub problems.

CS.DCS.13 Understand the notion of hierarchy and abstraction in computing including high level
languages, translation, instruction set, and logic circuits.

C5.DCS.14 | Examine connections between elements of mathematics and computer science
including binary numbers, logic, sets and functions.

CS5.DCS.15 Provide examples of interdisciplinary applications of computational thinking.

Collaboration
CS5.DCS.16 | Apply productivity/multimedia tools and peripherals to group collaboration and support
learning throughout the curriculum.

(CS.DCS.17 | Collaboratively design, develop, publish, and present products (e.g., videos, podcasts,
websites) using technology resources that demonstrate and communicate curriculum
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concepts.

CS5.DCS.18 | Use collaborative practices such as pair programming, working in project teams, and
participating in group active learning activities.

C5.DCS.19 Demonstrate characteristics necessary for collaboration: providing useful feedback,

integrating feedback, understanding and accepting multiple perspectives, socialization.

Programming and Algorithms

CS5.DCS.20 | Select appropriate tools and technology resources to accomplish a variety of tasks and
solve problems.

C5.DCS.21 Use a variety of multimedia tools and peripherals to support personal productivity and
learning throughout the curriculum.

CS.DCS.22 | Design, develop, publish, and present products (e.g., webpages, mobile applications,
ahimations) using technology resources that demonstrate and communicate curriculum
concepts.

C5.DCS.23 | Demonstrate an understanding of algorithms and their practical application.

€5.D0CS.24 | Implement problem solutions using a programming language, including: looping
behavior, conditional statements, logic, expressions, variables, and functions.

C5.DCS.25 Demonstrate good practices in personal information security, using passwords,
encryption, and secure transactions.

CS5.DCS.26 Identify interdisciplinary careers that are enhanced by computer science.

CS5.DCS.27 Demonstrate characteristics used in open ended problem-solving and programming
(e.g., comfort with complexity, persistence, brainstorming, adaptability, patience,
propensity to tinker, creativity, accepting challenge).

C5.DCS.28 | Collect and analyze data that is output from multiple runs of a computer program.

Computers and Communications Devices

C5.DCS.29 Recognize that computers are devices that execute programs.

CS5.DCS.30 | Identify a variety of electronic devices that contain computational processors.

C5.DCS.31 | Demonstrate an understanding of the relationship between hardware and software.

C5.DCS.32 Use developmentally appropriate, accurate terminology when communicating about
technology.

CS5.DCS.33 | Apply strategies for identifying and solving routine hardware problems that occur
during everyday computer use.

C5.DCS5.34 | Describe the major components and functions of computer systems and networks.

CS.DCS.35 | Describe what distinguishes humans from machines focusing on human intelligence
versus machine intelligence and ways we can communicate.

CS.DCS.36 Describe ways in which computers use models of intelligent behavior (e.g., robot

motion, speech and language understanding, and computer vision).

Impacts of Computing

CS5.DCS.37 Demonstrate legal and ethical behaviors when using information and technology and
discuss the consequences of misuse.

C5.DCS.38 | Demonstrate knowledge of changes in information technologies over time and the
effects those changes have on education, the workplace, and society.

CS5.DCS.39 | Analyze the positive and negative impacts of computing on human culture.

CS5.DCS5.40 | Evaluate the accuracy, relevance, appropriateness, comprehensiveness, and bias of

electronic information sources concerning real-world problems.
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High School: Computer Science in the Modern World

Computer Science in the Modern World is a course designed to expose all students to the interdisciplinary
nature of computer science in today’s dynamic and globally connected society. Students will have the
opportunity to explore the uses of computer science as a tool in creating effective solutions to complex
contemporary problems. The hands-on nature of the course is intended to provide students with the
opportunity to explore conceptual understanding in a practical learning environment. This course is
recommended for all students as it provides an overview of computer sciences and its applications in
various disciplines, professions, and personal activities. In this course, students will learn to use
computational thinking to develop algorithmic solutions to real-world problems. They will begin to
understand the different levels of complexity in problem-solving and to determine when team projects
might generate more effective problem solutions than individual efforts. Students will learn and use a
programming language(s) and related tools, as well as appropriate collaboration tools, computing devices,
and network environments. Finally, they will demonstrate an understanding of the social and ethical
implications of their work and exhibit appropriate communication behavior when working as a team
member.

Computer Science in the Modern World is course designed for all students in grades 9-12, and is built
around the essential skills that all high school students should have upon graduation. It also provides the
necessary skills needed for more advanced computer science courses, including AP® Computer Science
Principles, AP® Computer Science A and IB Computer Science. It is recommended that this course be
required of all students.

Computer Systems and Computational Thinking

CS.MW.1 Use predefined functions and parameters, classes and methods to divide a complex
problem into simpler parts.

C5.MW.2 Describe a software development process used to solve software problems (e.g.,
design, coding, testing, verification).

C5.MW.3 Explain how sequence, selection, iteration, and recursion are building blocks of
algorithms.

CS.MW.4 Compare techniques for analyzing massive data collections.

CS.MW.5 Describe the relationship between binary and hexadecimal representations.

C5.MW.6 Analyze the representation and trade-offs among various forms of digital information.

CS5.MW.7 Describe how various types of data are stored in a computer system.

CS5.MW.8 Use modeling and simulation to represent and understand natural phenomena.

C5.MW.9 Discuss the value of abstraction to manage problem complexity.

CS5.MW.10 | Describe the concept of parallel processing as a strategy to solve large problems.
CS5.MW.11 | Describe how computation shares features with art and music by translating human
intention into an artifact.

Collaboration
CS.MW.12 | Work in a team to design and develop a software artifact.

C5.MW.13 Use collaborative tools to communicate with project team members (e.g., discussion
threads, wikis, blogs, version control, etc.).

CS5.MW.14 | Describe how computing enhances traditional forms and enables new forms of
experience, expression, communication, and collaboration.
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CS.MW.15

Identify how collaboration influences the design and development of software
products.

Programming and Algorithms

CS5.MW.16 | Create and organize Web pages through the use of a variety of web programming
design tools.

CS.MW.17 Use mobile devices/emulators to design, develop, and implement mobile computing
applications.

C5.MW.18 Use various debugging and testing methods to ensure program correctness (e.g., test
cases, unit testing, white box, black box, integration testing).

CS.MW.19 | Apply analysis, design, and implementation technigues to solve problems (e.g., use one
or mare software lifecycle models).

CS.MW.20 | Use Application Program Interfaces (APIs) and libraries to facilitate programming
solutions.

CS5.MW.21 | Select appropriate file formats for various types and uses of data.

C5.MW.22 | Describe a variety of programming languages available to solve problems and develop
systems.

C5.MW.23 Explain the program execution process.

C5.MW.24 | Explain the principles of security by examining encryption, cryptography, and
authentication techniques.

CS5.MW.25 Explore a variety of careers to which computing is central.

C5.MW.26 Describe techniques for locating and collecting small and large-scale data sets.

C5.MW.27 Describe how mathematical and statistical functions, sets, and logic are used in

computation.

Computers a

nd Communication Devices

C5.MW.28 Describe the unique features of computers embedded in mobile devices and vehicles
(e.g., cell phones, automobiles, airplanes).

C5.MW.29 | Develop criteria for purchasing or upgrading computer system hardware.

CS.MW.30 | Describe the principal components of computer organization (e.g., input, output,
processing, and storage).

C5.MW.31 | Compare various forms of input and output.

C5.MW.32 Explain the multiple levels of hardware and software that support program execution
{(e.g., compilers, interpreters, operating systems, networks).

CS5.MW.33 | Apply strategies for identifying and solving routine hardware and software problems
that occur in everyday life.

C5.MW.34 | Compare and contrast client-server and peerto-peer network strategies.

CS5.MW.35 Explain the basic components of computer networks (e.g., servers, file protection,
routing, spoolers and queues, shared resources, and fault-tolerance).

C5.MW.36 | Describe how the Internet facilitates global communication.

C5.MW.37 Describe the major applications of artificial intelligence and robotics.

Impacts of Computing

CS5.MW.33

Compare appropriate and inappropriate social networking behaviors.

CS5.MW.39

Discuss the impact of computing technology on business and commerce (e.g.,
automated tracking of goods, automated financial transactions, e-commerce, cloud
computing).
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CS.MW.40 | Describe the role that adaptive technology can play in the lives of people with special
needs.

CS5.MW.41 | Compare the positive and negative impacts of technology on culture (e.g., social
networking, delivery of news and other public media, and intercultural
communication).

C5.MW.42 | Describe strategies for determining the reliability of information found on the Internet.

C5.MW.43 Differentiate between information access and information distribution rights.

C5.MW.44 | Describe how different kinds of software licenses can be used to share and protect
intellectual property.

C5.MW.45 Discuss the social and economic implications associated with hacking and software
piracy.

C5.MW.46 Describe different ways in which software is created and shared and their benefits and
drawbacks (commercial software, public domain software, open source development).

C5.MW.47 Describe security and privacy issues that relate to computer networks.

CS5.MW.48 | Explain the impact of the digital divide on access to critical information.
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High School: Computer Science & Mathematics

This introduction to programming course is designed to provide students with the opportunity to explore
the uses of mathematics and computer programming as tools in creating effective solutions to complex
problems. Students will develop and refine fundamental skills of computer science within a mathematical
context.

Computer Science & Mathematics may be counted as a fourth math elective credit course and must be
taught by a certified 9-12 math teacher. Any reference to an algorithm or algorithms in this document
includes both mathematics and computer science contexts. Throughout the course, students will use
developmentally appropriate and accurate terminology when communicating about technology. Teachers
are responsible for including the eight Standards for Mathematical Practice. The teacher or local district
may select the object-oriented programming language(s) used in the course.

Prerequisite:
Successful completion of High School Math |l or High School Geometry before starting this course. No
previous computer science course is required.

Computer Systems and Computational Thinking

Evaluate different data representations to solve problems.

Cs.M.1 Analyze the various mathematical bases (e.g., binary, decimal, haxadecimal) and
convert between them.

CS5.M.2 Describe the relationship between binary and hexadecimal representations.

CS5.M.3 Convert information between various encoding formats (e.g., ASClI, Unicode,
hexadecimal, binary).

C5.M.4 Compare techniques (e.g., sorting, statistics, searching) for analyzing massive data
collections.

Connect the development cycle of algorithm construction to problem-solving.

CS5.M.5 Describe how mathematical and statistical functions, sets, and logic are used in
computation.

CS5.M.e Utilize predefined mathematical functions and parameters to divide a complex problem
into simpler parts, including parallel processing.

CS.M.7 Interpret truth tables from basic statements using Boolean operators (AND, OR, XOR,
and NOT).

C5.M.8 Explain ways in which sequence, selection, iteration, and recursion are building blocks
of algorithms.

C5.M.9 Create systems of equations based on real-world situations.

CS5.M.10 Analyze decisions and strategies using probability and statistical concepts.

Create and evaluate algorithms to solve problems.

C5.M.11 Utilize modeling and simulation techniques to represent and understand natural
phenomena.

CS5.M.12 Examine classical algorithms (e.g., searching, sorting, and shortest path).

C5.M.13 Manipulate formulas and equations and apply them to algorithm development.

C5.M.14 Apply algorithm analysis and design techniques to solve problems.

C5.M.15 Write algorithms to solve mathematical problems using formulas, equations, and
functions.

C5.M.16 Implement conditional statements that include if/then, if/then/else, case statements,

24



126CS5R44N

and Boolean logic, in the design of algorithms.

C5.M.17 Represent algorithms using flowcharts and pseudocode.
C5.M.18 Combine standard function types using arithmetic operations.
CS5.M.19 Analyze algorithms for correctness, clarity, and efficiency.

Programming and Algcrithms

Evaluate the

use of programming languages to solve problems and develop systems.

CS5.M.20 Compare and contrast computer programming languages and paradigms (e.g., compiled
and interpreted languages, procedural and object-oriented paradigms).
C5.M.21 Diagram the program execution process.
C5.M.22 Determine the output of a given sample program without the use of a computer.
Create, test, and use computer programs to solve problems.
C5.M.23 Implement computing applications using the following software development tools and
techniques
s branching (if, if-else)
e declare, define, and reference variables
s lists/arrays
s looping (for, while, do/while)
e recursion
s sequencing
CS5.M.24 Use various debugging and testing methods to ensure program correctness.
CS5.M.25 Cite evidence to support or refute the correctness of software solutions.

Computers and Communication Devices

Classify electronic devices containing computational processors that execute programs.

C5.M.26 Recognize that computers are devices that execute programs.

C5.M.27 Identify a variety of electronic devices {e.g., cell phones, desktops, laptops, vehicles,
programmable thermostats, and programmable kitchen appliances) that contain
computational processors.

C5.M.28 Describe unique features of computers embedded in mobile devices and vehicles.

C5.M.29 Investigate the history of computers, identifying contributors and major milestones

(e.g., Alan Turing, Charles Babbage, Ada Lovelace, Grace Hopper, analytical machine,
ENIAC, IBM PC).

Analyze the relationship between hardware and software.

C5.M.30 Demonstrate an understanding of the relationship between hardware and software.

C5.M.31 Develop criteria for purchasing or upgrading computer system hardware.

C5.M.32 Describe primary components of computer systems (e.g., input, output, processing, and
storage).

C5.M.33 Explain multiple levels of hardware and software that support program execution (e.g.,
compilers, interpreters, operating systems, networks).

CS5.M.34 Apply strategies for identifying and solving routine hardware problems that occur

during everyday computer use.

Describe the

major components and functions of networks.

CS.M.35

Describe how the Internet facilitates global communication.

CS5.M.36

Describe issues that impact network functionality (e.g., latency, bandwidth, firewalls,
server capability).
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Impacts of Computing

Evaluate appropriate and inappropriate uses of technology.

C5.M.37 Summarize appropriate and inappropriate technological behaviors, including issues of
privacy, copyright, security, legalities, and politics.
C5.M.38 Explore the ramifications of inappropriate uses of technology.
C5.M.39 Investigate the national and global economic impact of cybercrime.
Investigate social and ethical issues relating to digital information.
C5.M.40 Discuss accessibility issues (e.g., adaptive technology for special needs individuals,
censorship, geographical locations, and economically-disadvantaged populations).
C5.m.41 Compare the reliability of various online sources.
C5.M.42 Investigate information ownership topics
®  access
s distribution rights
» hacking

e licensure

s open source

¢« public domain
s software piracy

C5.M.43 Describe security and privacy issues that relate to computer networks.
Will explore security and privacy techniques.
C5.M.44 Explain principles of network security and techniques that protect stored and

transmitted data (e.g., encryption, cryptography, and authentication).
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Computer Science - Intreduction to Geographic Information Systems

Introduces fundamental concepts of geographic map interpretation, creation and analysis. Technologies
employed include geographic information systems (GIS), global positioning systems (GPS), basic remote
sensing, geo-visualization and interpretation, Internet mapping, and spatial statistics. Explores how
geospatial technologies and tools are used in data collection, analysis, presentation, and problem-solving.

The goals of this course are threefold: 1) to help students to think spatially, analytically, and critically; 2)
to help students become better problem solvers; and 3) to teach students the fundamentals of Geographic
Information Science and Technology. Geospatial technology might be used to find wetlands that need
protection from pollution; help track the spread of a disease; or be used by a company to site a new
business location. Ultimately, geospatial technology helps you answer questions and solve problems.

Computer Science — Introduction to Geographic Information Systems may be counted as a third science
elective credit course and must be taught by a certified 9-12 science teacher.

Computer Systems and Computational Thinking

C5.GIS.1 Demonstrate an understanding of the basics of cartography.

C5.GIs.2 Demonstrate a basic proficiency in map reading; an understanding of scale; an
understanding of the power of analysis; and an understanding of the history of map
creation and use.

C5.GIS.3 Analyze GIS data to identify spatial relationships or display results of analyses, using
maps, graphs, or tabular data.

Collaboration

C5.GIS4 Collect data using a student-created online data collection technology.

CS5.GIS.5 Identify a community need related to a human impact on the environment; create a
capstone mapping project that describes a solution for that human impact using
student collected and generated GIS data; and evaluate competing solutions in terms of
effectiveness at mitigating the human impact.

C5.GIs.6 Create an Internet-based map product (story map application or web application) that
describes a solution for mitigating a human impact on the environment using students
collected and generated GIS data.

C5.GIS.7 Use a GPS-enabled data collection technology to groundtruth an existing dataset, such
as a published data layer, an orthophotograph, or remotely-sensed satellite imagery.
C5.GI5.8 Create a presentation using an online map system displaying a student-created map

with a purpose of educating the public on a community, state or national social issue.

Programming and Algorithms

C5.GIS.9 Use a web-based GIS to answer questions about the earth and the environment.
CS.GIS.10 Demonstrate basic proficiency in map creation, including adding layers, adding
additional data, changing data symbology, configuring pop-up, saving and sharing maps.
C5.GIS.11 Use geospatial technology to explore and investigate environmental problems such as:
®  resource management

s impact assessment

C5.GIS.12 Use geospatial technology to explore and investigate rural and urban issues such as:

s urban planning
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e transportation

s logistics

s emergency planning to calculate emergency response times in the event of a
natural disaster.

C5.GI5.13 Explore uses of geospatial technology by law enforcement to map, visualize, and
analyze crime incident patterns.

C5.GIs.14 Use geospatial technology to explore and investigate business problems related to asset
management.

C5.GIS.15 Use geospatial technology to explore and investigate problems related to medical
geography and epidemiology.

C5.GIS.16 Research a career related to GIS and present a career summary, projected job outlook,

and roles and responsibilities.

Computers and Communication Devices

C5.GIS.17 Demonstrates an understanding of GPS technology, data collection, and data layer
creation in an online mapping system.
C5.GI5.18 Collect GPS data using a GPS unit, compile it into a .cvs file, and add it to a saved web

map.

Impacts of Computing

CS5.GIS.19 Use geospatial technology to explore and investigate the history of cartography.

CS5.GI5.20 Demonstrate an awareness of the ethical and social implications of the use of GIS and
GPS system, including system reliability, privacy, legal issues, and the social and ethical
ramifications of their use.

C5.GIS.21 Identify the impacts GIS and GPS systems have on individuals, society, commercial

markets, and innovation.
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The following form is provided to assist those who choose to comment on Policy 2520.14, West Virginia
College- and Career-Readiness Standards for Technology and Computer Science. Additional sheets may

be attached, if necessary.

Name: Organization:
Title:
City: State:

Please check the box below that best describes your role.

[0 School System Superintendent [0 School System Staff
O Principal [0 Teacher
[0 Professional Support Staff [ Service Personnel

[] Parent/Family
[ Business/Industry
[0 Community Member

COMMENTS/SUGGESTIONS

§126-44N-1. General.

§126-44N-2. Purpose.

§126-44N-3. Incorporation by Reference.

§126-44N-4. Summary of Content Standards.

§126-44N-5. Severability.
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Lori Whitt, Assistant Director
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West Virginia Department of Education
Capitol Building 6, Room 652
1900 Kanawha Boulevard, East
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